INTRODUCTION
Korea has now entered the stage of a rapidly aging society with a decreasing natural growth rate and increasing life expectancy (71.28 years in 1990 vs. 81.94 years, 2013) 1) .
The proportion of the Korean population aged 65 years and over, was 12.7% in 2014, according to the Bureau of Statistics data. This is the fastest increasing rate among the Organization for Economic Co-operation and Development countries. Thus, Korea is expected to become an aged society (14-21% of the population are 65 years or older) and subsequently, a hyper-aged society (21% or more of the population are 65 years or older) 1) . Sarcopenia is a syndrome characterized by the progressive loss of skeletal muscle mass and muscle strength 2) . The pathogenesis of sarcopenia is complex. The following conditions are involved with chronic persistent inflammation related to sarcopenia: degenerative changes in muscles, decreases in anabolic hormone production and increases in resistance, dysfunctional cytokine secretion, nutritional imbalance, and a reduction in physical activity 3) . Sarcopenia reduces normal muscle behavior, and increases the risk of fractures and falls 4) ; furthermore, it is associated with increased mortality and increased hospital admission rates 5, 6) . Although the prevalence of sarcopenia among community-dwelling elderly people and nursing home residents is relatively well investigated, there are no data on the prevalence of sarcopenia among elderly hospitalized patients in Korea, according to the definition of the European Working Group on Sarcopenia in Older people (EWGSOP) 2) and the Asian Working Group of Sarcopenia (AWGS) 7) . The aim of this study was to investigate the prevalence of sarcopenia in geriatric hospitalized patients, in accordance with the newly developed criteria.
MATERIALS AND METHODS
The subjects aged over 65 years who were admitted to the division of clinical nutrition and metabolism of the general hospital in Gyeonggi Province, Korea from March 2014 to March 2015, were included in the study. Subjects who did not consent to participate in the study were excluded. The general characteristics of the patients acquired through electronic medical records included age, sex, height, weight, and primary diagnosis. The body mass index (BMI) was calculated as weight (kg)/height squared (m 2 ) 8) .
The blood samplings for all subjects were done at the antecubital vein from 4 AM to 8 AM, after 14 hours of nothing per os. The levels of hemoglobin, total cholesterol, serum albumin, serum prealbumin, and serum zinc were evaluated for indirect assessment of the nutritional status. The specific assays used for each measure and method was as follows: serum albumin (bromocresol green), serum zinc (DiaSorin-RIA2), hemoglobin (latex agglutination), and total cholesterol (latex agglutination immunoassay).
The bioelectrical impedance analysis (BIA) was conducted with InBody S10 (Biospace, Seoul, Korea), a device that measures body water, skeletal muscle mass, body fat, and segmental muscle mass, etc. The estimation of body composition was by means of BIA with the InBody S10 (Biospace). The skeletal muscle mass index was calculated with the formula, SMI=appendicular skeletal muscle mass (ASM)/height (m 2 ) 9) . The classification of sarcopenia was according to the AWGS. The SMI cutoff points were <7.0 kg/m 2 in males and <5.7 kg/m 2 in females' 7) . Handgrip strength was measured with a hand grip dynamometer (FT-7110), using 2 trials with the highest reading recorded. Low hand grip strength is suggested by AWGS as <26 kg for men and <18 kg for women 7) . Statistical analysis was performed using IBM SPSS Statistics ver. 19.0 (IBM Co., Armonk, NY, USA). Continuous variables were expressed as mean±standard deviation, and categorical variables as absolute numbers and percentages. Independent t-tests were performed to compare sarcopenia and normal groups. Simple correlation analyses were used to determine the correlations between body composition and biochemical parameters. The level of significance was set at p<0.05.
The study protocol was approved by the Institutional Review Board of Bundang Jesaeng General Hospital (IRB No.: IMG15-07). Informed consent for all subjects was confirmed by the IRB.
RESULTS
The recruited population comprised 86 subjects, with a mean age 79.6±7.5 years (range, 65-96 years) including 32 males (37.2%) and 54 females (62.8%). The subjects with a definite diagnosis of sarcopenia were 40 (46.5%), whereas 46 (53.5%) had no sarcopenia. There were no differences between the 2 groups in age and BMI, but there were differences in skeletal muscle mass for males (23.7±3.9 kg) vs. females (16.9±3.3 kg), as well as in the body fat of females (30.0±9.5%) vs. males (21.4±9.0%). The mean BMI was 21.4±4.0 kg/m 2 . Serum albumin and hemoglobin in both groups did not show any differences in serum zinc for males (70.7±27.9 g/dL) vs. females (68.0± 27.9 g/dL); whereas the cholesterol level was higher in females (165.3±33.1 mg/dL) vs. males (151.1±48.7 mg/dL). The average hospital days was 24.5 days, with males having a longer hospital stay than females. In this study, the prevalence of sarcopenia was higher in males (15 and lower hand grip strength (12.8±7.6 kg vs. 15.9±11.0 kg). Serum level of prealbumin (14.8±8.1 mg/dL vs. 16.8± 6.9 mg/dL), and total cholesterol (159.7±41.4 mg/dL vs. 16.03 ±39.0 mg/dL) tended to be lower in sarcopenia subjects but accurate statistical significance was not shown (Table 2) .
Additional correlation analysis indicated that the skeletal muscle mass index was associated with several nutritional factors. The SMI showed a negative correlation with age; whereas, BMI, serum level of prealbumin, and weight showed a positive correlation (Table 3) .
DISCUSSION
In this study, the prevalence rate of sarcopenia among the hospitalized elderly subjects was 46.5% (46.9% in males vs. 46.3% in females). Those subjects, who expired within 48 hours after admission, were excluded from this study. The definition of sarcopenia was based on SMI score, in accordance with the AWGS guideline 7) . The prevalence of sarcopenia among hospitalized elderly subjects in a recent German study was 25.3% (51% in males, vs. 28% in females), on the basis of the EWGSOP criteria 10) . A Portuguese cross-sectional study showed the prevalence rate as 41.1% in males and 32.1% in females 11) . Thus, the estimated prevalence of sarcopenia among the elderly subjects in this study, was within the range reported by the 2 earlier European studies. In the case of community-dwelling elderly, the prevalence of sarcopenia was much lower than the hospitalized elderly. The prevalence rate of sarcopenia in elder Korean community dwellers was 6.3% in males vs. 4.1% in females 12) . Another study showed a sarcopenic prevalence rate of 12.3% and 7.6% among community-dwelling Chinese males and females over 70 years old age 13) . A United Kingdom study reported that 7.8% of 1,787 community-dwelling males were sarcopenic 14) . Thus, the literature seems to indicate that males are more prone to sarcopenia than females, as reported in several previous studies. A study by Landi et al. 15, 16) showed that community-dwelling males were more sarcopenic than females (67.7% vs. 20.8%). Some studies demonstrate a steeper decline of muscle mass and muscle strength in aged males than in aged females. According to a Korean study by Kim 17) , the reduced muscle mass was closely related to a decrease of functional status in males but not in females. Functional status in females seems to be more influenced by chronic diseases, such as osteoarthritis, osteoporosis, or depression. In this study, the prevalence rate of sarcopenia in males was higher than that of females. However, this could not be confirmed in a regression analysis because of the small sample size. In this study, subjects with sarcopenia showed a lower BMI, body weight, and serum prealbumin level, in contrast with the nonsarcopenic group, indicating that the nutritional status can affect sarcopenia. Currently, magnetic resonance imaging and computed tomography scan are the most accurate ways to measure muscle mass 18) . Dual energy X-ray absorptiometry and BIA are also effective alternative methods to distinguish fat, bone mineral and lean tissues for research and clinical use. Skeletal muscle mass measurement by BIA is readily reproducible and easy to apply to bed-ridden patients 19) . Hence, we used BIA for measurement of skeletal muscle mass. The BIA score of the skeletal muscle mass is affected by specific conditions, such as heart failure, kidney failure, and dehydration. Despite these limitations, the SMI calculated by the BIA is considered to be efficacious in evaluating sarcopenia among the elderly in a hospital or community. In this study, gait speed could not be measured because most of the subjects were of bedridden status.
In conclusion, the prevalence of sarcopenia among hospitalized Korean elderly subjects as assessed by the SMI score and hand grip strength (46.5%), was much higher as compared with community-dwelling elderly subjects. The results of the study showed that sarcopenic subjects were associated with several factors, including age, BMI and serum prealbumin level. Sarcopenia is an important factor to estimate the prognosis of the hospitalized elderly. Early evaluation and management of nutritional status, including skeletal muscle mass, might improve the quality of life and functional status of the hospitalized elderly.
